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1. DAVID S. WAGNER, based on my own obscmuion, knowledge, ixnd experience. hereb\ 
declare as true and aeciu'ate the^ following; 

} , i have no financial interest in the CIBO or Dominique Gilles' invention, the RCD disc, w hieh 
h the subject of U.S. pmcnt application 10/578.256. 

2. Specifically. I \sorked as ;iti engineer with non-wosen indusiria! abrasi\es from February 
1981 to hme 2003 at Standard Abrasives (1981-2000^ and Vector Fi\c. LI C {2000-2003). 

3. I v^iis Chief Engineer at Statidurd Abrasives (1981-1985) and wos promoted to \'P of R&D 
and Engineering { 1 985-2000), During that time. 3M bought our kc> supplier of non-woven 
bdi material which we used lo convert to abrasive products, As a result of losing this key 
supplier, I was directed by the CKO to build a manufacturing facility to allovs- Standard 
Abrasives to vertically integrate in the non-woven abrasives market. My initial methodolog\- 
Mas to re\erse engineer non-U o-v on abiasi%e products, research non-\\o\eM abrasive patented 
ieehnok>g>. establish anahticai ai-sJ te-.tn!y capabilities, and tlnailN to dexctop pioprlctary 
tcehnoit)g> owned b> Standard \hta^i\Os BcAne 3\1 aetjnircd Standard .Abrasives in 2007. 
Standard Abra.sive.s was 3.\rs onl> competitor in the United States with a domestic 
manufacvuring capability for industrial non^-woven abrasives* 

4. Overall, 1 have over thirty years of experience in industry. My experience includes 
engineering management, batch and process production, cost and capacity analysit;. raciliiy 
development, industrial gooJ- J! tiib -.on. tcchnoloL'y implementation, and ISC^i 9(}01 
ccriiilcaiion for a non-wo%en ahiaM\j M.-.nufacturing thcilily, i also conducted technical 
training in the manufacture and use oi" nidustrial non-woven abrasives for domestic and 
international clients ibr new markets in Burope and Asia. 

5. In my experience, significant training is required since mo.st engineers lack training or 
cxpcrietiice with coated and non-woven abrasive wheels or discs. For example, many 
engineers t>7>icaily lack training in abrasives, although they usiially hax-e competencies in 
other areas, fiuis. ihe\ need to be educated on the wide range and i>pe.s of abrasi\es 
a%uiiable atul which pr(.)ducis ha\e the best eiricaey for the intettded work. The ehoice^ 
a\a!labk include coaled abrast\e beiis. discs, wheeh. paper products, and non-wo\en 
abrasives. Each type of product and its various forms have specific applications for which 
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the\ aie best suited. Tool selection is also determined b\ the tvpe of materia! intended to be 
abraded. 

6 ! ngmoers that do ha\. u.ri" l n c "^ir.-^, j'- w '5 kinin ihe inherent ditTcrences between m 
abiasnc vshccl c)> oppovoJ . t. Ihe\ would Know that either a disc oi a \\hcL[ tan be 
u->cd for tlnisliing oi suKk totiKual and that discs impart a cireular scratch pattern, and a 
wheel resuhs m a hneal scratch pattern, 

7. Deveiopnient engiuem on my team at Standard .Abrasi\eji t>pfcaU> asked customer;* about 
problems in the use of abrasive products in their production proces.s for areas that thes uouid 
like lo sec impro\ed, A de\elopmcnl engineer had to have a Bacheloi of Science ui 
Mechanical 1 ngmcoimg oi Chenii^iis Ih*. Jcxciopn^eni fnyineet 5> job to kieniif\ nesv 
m)n-\\o%cn abja^ixc apphcauonb and oi pioduci^ ihai had economic putcntui! 

8 Since Standard Abnisnes v\ab the onl> (.ornpciuoi Jo 3M manufactuiing non-\\o\en 
industrial abrasi\cs having t'.S. domestic manufacturing capabilities, and as its ftirnicr C hiet 
Tngincer and VP of R&D and Engineering. ] ha%e the personal kno\\lcdge and qualiilcattons 
to ipeak on the topic of non-woven abrasive-*. 

9. lo gnc some added potspective. there are two basic tvpes of industrtat abrabivc fabrics 
coated abrastscs m\\ .ion \^o\cn shias v. ■ ^ k i C naicd jhtasnos asc 
constructed b> adhenng abra;>i\e giain onto cuher a papoi oi tc\tde substrate. Paper 
products are generallj used on wood products and MippHed as discs or sheets. Hca\ > grades 
of paper-based fiber substrates are also used in the manufacture of discs for metal-working. 
Abrasi\c grains adhered to textile substrates are generalJy manufactured to be used as bchs w 
discs. Hit. ie\tde subsuates cm be constructed of either cotton or synthetic fibers and are 
initialix designed and t\p5Ccdi\ used as an endless belt on a belt sanding machine I be 
construLtion of coated abias-nc pioduct^ nuoi^iosatcs ihc textile Nubsuate to a!!oi\ tliL 
pioduet to perform while expcncncmg high-tens»dc forccit attendant uilh u-^c on belt 
machines, 'fhe durabiiit) those textiles provide also render posMble use of the material as 
discs, '[hose discs may be secured to a rotarv dri\er b\ an adhesnu. a mechanical 
attachment, or Veicro. 

10 ! ic\iewed the C IB(^ appln-ati r ]'> 2^fi Realizing thai the nncniion vt'scJ 0 "5 to 0 S5 
mm dsamoiet non-wo\en libers, i was unuKdiateh buipit-icti because, it goes ag<iinst 
comentional si/Jng for an abnisi\e pioduct u^ifng both coated and non-wo\en material. 
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1 1 , CIBO's non-woven spocificaiton (0.75 ram to 0.85 nun) can have more and larger sanding 
grains julhered to it and by virtue of its non-vvo\cn components and it offers also a degree of 
compressibiiiiy. 

i2 I re\!c\^ed the rcet/el pnoi aii 'I ,S. Patent 4,275.529) refetvnce cited b\ the 1 xaniiner in 

Doniinicjue Gilies' case. 
13. 1 noticed thai Veet/el relies on 3M'^ Vcr\ Fine grade non-woven material, Sc<itch-Bnte. 

14. It is common in the abrasives induslrv- to make non-vvo\ens with sub^staniiail) a !5 denier 
standard, Non- woven 15 denier equals a|>pit)ximately 0.04 mm. or 40 microns, CIBO's 
diameter of 0.75 mm to 0.85 mm is considered enormous and highly unconscinional for use 
in an ahrasixt- pioduct that incorporates hvw'i ^ ahrasucs and non-woseu matcnal, 
TeetzePi. patent teaches the use of the non-\\o\ens to optiTni<^e ttie coatt-d abrasive yain 
efficiency via the non-woven material's compressibility, but the grains of the coated abrasive 
are the active abrading component, not the non-wo\en. Teetze! docs not teach using the non- 
\vo\'ens a,s an active abrading component. The non-wo\ cns in 'i eetzel therefore did not hav e 
to have any sandir^g grains bccau.se the grain efficiency was controlled by the no^-\Yo^en 
compressibiiit) - not b> the presence of an\ grain on the non-woven. To support my 
conchision in sntorptciing {ho herci't-^ .:nd nannies oi roei/o!\ teachings, it is noublc that 
Teetzel uses a sub.stantially smaller grain .specification in the non-woven (280 grit) compared 
to the sanding component — the coated abrasive {which u^ses 180 or 80 grit). If the non- 
wovens in Teetze! were for abraditig* ih^ non-wweits would logically ha\e a grain si^e 
consi.stent with the coated abra.sive grain si/e (for example, to match the f SO or 80 grit). In 
CIBO's inv ention, the combination of coated abrasive and targe fiber ditmieter of the non- 
wm ons is unconventional, Th(, presence of a scrim non-wo\cn in a combination product is 
unconvcationa!, as in CIBO's disc. 

15. fhe \ast majoritv of tools emp!o\ed b\ industiv to dnve Jbia.si\c products ba\e constant 
RPM motors: either electric or pneumatic. A crucial and central aspect of the Tcetzcrs 
wheel is h tltfes change .Stirface i^'ct Per Minute as the whecrs outside diameter is constant!) 
.shrinking as the wheel docs its work and is expended by the same process An\ optinium 
SFPM based on initial compaction as tviught b> Icef/c! cannot be sustained and is onl> 
attainable for a small fraction of the wheeFs useable life as a result of the \\ht,el being driven 
at a constant RF.M. Notably Teetze! wa.s forced to use a variable speed lathe itt generating 
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his data u> compensate for the whecrs natural attrition while performing work. Using 
variable speed lathes is not a practical option in indusirv^ and are infrequently used because of 
their large si/x and narrow range of^l.apo )bjds ihe> can acctmimodate Maniifaciunnii 
pniecN^es that use \aiiahle speed L\vv^i> fo' v.-nate Unitshing and deburrnig are raie, I he 
maJorit> orde\iccs used in industr\ to drise abra>.i\e products. mentiiMied, arc either hand 
held electric or pneumatic motors. An abrasise wheel will continue to chmigc its Si-'i'M due 
to its natural attrition. A disc, ho\^ever, provides consfant SF-PM when driven b\ a constant 
speed motor owing to its eoirtpletelj' different design and usage. 

16. C'IBO's disc does not shrink in diameter and therefore has u constant Surface Feci Per 
Mtnuie (SPFM ), 

17, Peei/fi ieache> the heneill of grain efficieneY and how it can be controlled b> compaction. 
However, the huge range of compaction taught by leetzel is not Uiseful, with ratios of 15:1 to 
1:5 sandpaper to non-woven fiber. Further, the data presented iti 'feetxel supporting the 
purported grain efficiency does not specificalK identify the sand paper llap to non-wo\en 
fiber ratio, To further insaiidate the utilil> of the Tcetzcl data, it was tested on a x'ariahle 
speed lathe. .As stated, flapw heels are not intended to be. nor in practice, commonly used in 
this manner. One \iew t,i ,i uoll sjiicd lbs lathes: ho\vc\er. the Uisi- of the 
present im*ention represents a nujcit ingiier degree of end-user freedom as it li; intended and 
designed toi bensed on a poitable hatid held tml 

18, .'V fiuidamcntaJ principle in Tcetze) is that the cottiact area of each flap in the wheel i^ 
conlmHed by tota! flap density, or compacii(m; the fewer the ilaps. the greater the flex of the 
flap's tip possible for a gi\en applied force. I he greater the Ilex, the (,reater the contact area 
between the flap and ihe workpicce. As the witee! undergoes its natuia! attrition, the flex 
hecunics less {as each tlap is i.horicaeJ) and the compaction becomes greater (same number 
of llap.s in a diminishing outside diameter (*'(>D") ol tlte wheel) vshich furthet restricts tlcK 
and affects grain efficiency, fhe contact area of the disc is determined by the end-u.scr and 
the angle of attack created between the face of the disc and the workpiece. With the CIBO 
disc, the end-user has nnich greater control in SFTM being constant or an optimum 
depending on the .specifics of the diisc's speed ajx! mateiia! being abraded. 

1 9. 1 eetzel identities the non-\n>ven tlap material as a "Very Fine" or llncj- 28U ahiminum oxide 
flap (.ScotchBrite Type A). The construction oj'that material u,ses substantialls' a tiber on the 
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order of denier i5. The density of nylon is 1 .07 grams-'cm?. 'Ihe fiber diameter of Tect/ers 
"Very I- ine" iduniinum oxide non-woven can be calculated as follows: 

VoJunvc "V of a fiber is eaiaflated hy ;r * r * length. 

3 . ! 4)r ( leiiiitli) and V =^ mass / densfty = grams .■ {grarns/ciijj? ) 

f 15 gr.ims !.0~' pcm\> cm ) •• (3 !4)r^0000?nx lOOcnVm) 

( 14.02 cm'V(3. i4 X miWm cm) - r 

4.96 X 10-&cm^ - t 

.0(122 cm r 

i- ~ ,0223 mm 

20. The radius is doubted to obiuiti the diameter. Thus, the liber diameter of the '"\'er\ tine" 
aluminum oxide non-woven taught by Teetzel is 0,045 mm, ClBO's invention has much 
larger fiber diameter of 0.75 lo 0.85 mm. TectxeKs teaching of fiber diameter is 20 times 
smaller, .Xgain. this is highh unconventional lor a product comprised of both coated and 
non-woven ahhiNikc psouuct (ClRO's mvention). That fiber siw give^ CIBO's invention 
much more ten.si le strength. 

21. While the basic construction of tcxtiie-reitdorced coated abrasives aie designed for bcii 
applications, looking now to CTBO's invention, those properties that make the maierial 
successful as a beh also pmvide the necessary requiannents to perform as a disc, noiablv the 
capability to withstand high tensile loads; while in use. 

22. "Kon-wovens" or *"non-woven abrasives" were configured as substrates in the ear!\' I960's 
for use as abia^isc piuJucts (IkHner I S Pat. Xo. 2>)58, 5^.3), .As ihe name implies, ihe 
raatenal ii. nuJ \\o\en and is matuifactured as a web wuh a nuihiplicils of intertwined 
synthetic fibers, notahh polsesier or n>lo!i. I \c]-) though the non-wi>ven material lacks any 
significant tensile strength it found application as sheets, discs, and wheels. Non-wo\en 
characteristics provided properties not available in historic coated abra.sive materials: 
pliability. conformabiHty. and a controlled aggression when abrading. 

23. As the teehnolog\ evohed. beh applications were desired but the pure non-wo\ens. as 
mentiojied. lacked the to;1^'lc -tro;:Lir_ lo ..i.>j.jhj!o'> pet form on belt machmcs Phis probiem 
was sohed b\ iutroducnig a \%oven fabric onto one side of a non-woven n)ll. The vsmen 
fabric was attached to the non-woven roll and was also constructed of nylon or polyester. It 
is referred to as a ^*scrim." 



DOCKET NO. GiLLESZ 



APPLICATION NO. 10/578,256 



24. The scrim ailowed the non-woven to be made into bcU contlgurations and also disc 
applications uber;. the disc's edge and outer circundcrence was subjected to sharp edges. In 
disc usage, the ■^cri'^i .^wl > a 'oi .inJ oui. i-le io-en{brconiem enabling the disc's edge 
(u-hich )S the txpica^ p-etjUL-J >.onu:Lt asoD lo ^\lIj1'^l^t^d shvirp buns ^ind j digged mclal cdge^ 
such as weidments. A wide range of products soon Iblhmod and serinimod non-\%n\ens 
were successful in industrial applications in ihe form of belts, wheels, sheets, and discs of 
mrmm sizes. 

25. One of the earliest configurations for non-scrim, non-woven vvas the construction of a whecL 
known in the trade as a llapwheel or flapbrush. This is the type wheel described in the patent 
assigned to the C'orp. b> Tcet/ei Teet/el ;o i.he- 'h. c<MisnMct)on ofa wheel using both 
non-woven (no scrim. ie, not reinforced) abra5>nc and coated abrasiNC loa%es, Tcot/'c1 
discusses the benefits of particular leaf densities in obtaining stock remo\al, 

26. However, ClBO's application is of a corapi<;te!> ditYenint design. It leaches the constaiction 
not eif a wheel, but of a disc. 

27. The non-\sovcn material In ClBO's invention incorporates a scrim non-^^ovcn and is 
substantially different in design and use. The Teetzcl wheel relates to a non-woven ha^ ing a 
construction of \cr> lire giani {'he specincalion cited is ^scotcid^iiii: l>pc \ Vci> I'mc ?Sn 
grit) and is substanliall\ constructed of 15 denier iihers, All of '!cct/-cl refess oni> to a 

28. 1 know from my investigations awerse engineering 3M products that 3M's Scotch-Brite '!\pe 
.-\ Very Fine is a manufactured non~wo^en material of 15 denier fibers. This is high!\- 
conventional and i as such is the a^ason Teet/cl elected to use this specification in his 
in\ ention. CIBO goes agatnst this convention b\ using much heavier fibers that are typical 
of belt reintbrccd material. 

29, CIBO s invention is not a vxheel. It is a disc and imparts an cntircls different scratch pattern. 
As a disc, it is employed in distinct industrial applications not suitable or preferred for 
Hapwheets. ClBO's invention additionally incorporates substantially larger fibers o\\'ing to 
the fact the invention is intended to be used as a disc and i.s subject to exta-me edge atti'ition. 
Ihe HicluMon ol a non-\vo\en scrim proxides the duntbiiitv other non-woven abrasiN'C 
products lack. Due to the larger llbcr si7c. CIBO's invention ha.s greater thermal resistance 
tkmi the heal during abrasion. 




DOCKET NO. (3ILIES2 



APPLICATION NO. XO/578,256 



30, Tht; scrim's inhwent clurabilit\ is the reason why it has never been used in a wheel. It does 
not lend itseif to a wheel configuraiioii. because its retiistaiicc to aitritioii wti! quickis render 
the wheel non-produc!i\e. fn particuUir. i!ie sanding grains in such u wheel would be 
expended before ihe fibers ;irc eroded. The scrim's high durabiht\ i.s the reastm the ^criin is 
not used in other combination wheels such as lect7ers. (the conibin:ni<.>n being eoated and 
non-\YO\en)- CIBO's disc in\emion uses the scrim (large fiber diameter. non-wo\en), i'hc 
scrim is a detriment to an abrasive wheel's pertbnnaiice. The scrim does not wear away ajid 
the abrasive grains adhered to the non-wovens would not perform any more work in a wheel 
configuration. The attrition of the grain needs to match the attrition of the non-wo\en 
materiak to allow the entire strucuue uhe uheei^ to wear down uniiorndy. With a large fiber 
diameter, the grains would ;ui\e a i5ii;Le: attniion rale than the libers.. "Icct/el lacks the 
scrim, which follows uio ^.m/. m approach of i^ing tmremlbreed non-wovenb, in 
wheels. The ScotchBrite Ver> Fmc T\pe A in Teei/ei*s wheel is an unreinforced matcriul. 
The abrasive face of the non-woven scrim in CTBO's disc in\ cntion is unique in this respect, 
U is the only abrasixe product to my knowledge that incorporates a non-woven scrim with 
coated abrasj\'es> 

31, Furthermore. CIBO's use of mujh larger Jen:oi nber.s also pro\ides for much coarser grains 
than available in non-re-enforced noTi-w(n ens. Limits are put on the sS/e of grata tliat can 
adhered to a given fiber diameter. I'hc ScotchBrite Very Fine incorporates* as staled in 
Teclze!, a ver>' fmc grain of a 280 specification, Teetzcfs eoated abrasive uses a 180 and 80 
grit specifications. The determinant for Teeizel's wheel life is the coated abra.sive, not the 
non-woven. The Very Fine non-woven of Teetaiei gives compressibility for determining 
grain elTiciencN- of the coated abrasi\ c leaves its his wheeK which grits are identified as 180 
ajid 80 grits. Ihr4)ugn use of the scrim, and larger fibers, larger grains can be 
adhered for more cftlcient ;>tock remo\ al. 

32, Mapwhcels, such as described in Teetzel's patent, arc not con.structed of non-wovens using a 
scrim becau.se that material will not undergo leaf attrition necessary to expose fresh grain. 
What prevents that desired attrition i,s the presence of the scrim as being a tough and durable 
substrate that resists disintegration. However, in disc form, those i.■haracterislic^ arc highlj- 
favorable and desirable for a long lasting, economical disc, fhe use of both a textile coated 
abrasi%e in conjunction with a conformable, .scrim non-uo\en pro\ ides t'lBO's invention 
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with unique stock removal characteristics and finishing properties not aitainabtc wnh a 
fiapwheei or flapbrush. 

Bystgtulng beiow. j' hereby certify rhat ihe above is true and correct to ihe best of my knowledge 
> ot ''le s:a'c ol Caliknnia and of the rnucd bitateb 



tiA\m WAGNER 
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-8- 



